Effect of cationic carriers on the pharmacokinetics and tumor localization of nucleic acids after intravenous administration.
Nucleic acid based therapeutics are currently being studied for their application in cancer therapy. In this study, the effect of different cationic delivery systems on the circulation kinetics, tumor localization, and tissue distribution of short interfering RNA (siRNA) and plasmid DNA (pDNA) was examined, after intravenous administration in mice bearing a s.c. Neuro 2A tumor. Nanosized particles were formed upon complexation of siRNA with the cationic liposome formulation DOTAP/DOPE and the targeted, cationic polymer RGD-PEG-PEI. Both the circulation kinetics and the overall tumor localization of the siRNA complexes were similar to non-complexed siRNA. Importantly, the different carriers changed the intratumoral distribution of siRNA within the tumor. pDNA was effectively condensed with linear polyethylenimine (PEI), PEGylated linear PEI (PEG-PEI) or poly(2-dimethylamino ethylamino)phosphazene. Only PEG-PEI was able to improve the pDNA circulation kinetics. All pDNA complexes yielded similar pDNA tumor localization (1% of the injected dose, 60 min after administration). We conclude that the level of nucleic acid tumor localization is independent on the type of formulation used in this study. Therefore, the value of carrier systems for the intravenous delivery of nucleic acids cannot be solely attributed to benefits relevant during the transport towards the tumor. Rather, the benefits are arising from carrier-induced changes in the intratumoral fate of the nucleic acids.